Introduction
It has been pointed out by many authors that the low-level jet stream is deeply related to severe convective phenomena. In particular, it develops often in the vicinity of the heavy rain area in the Baiu season (i.e., the pre-summer rainy season over the China Continent and the Japan Islands).
Analyzing the wind field of the active Baiu Front over western Japan, Matsumoto et al. (1970 and showed that one of the characteristic features of the Baiu Front associated with heavy rainfalls is an appearance of the supergeostrophic strong wind core in the troposphere. They also suggested that it would be generated by mixing of momentum due to convective motion.
It will be necessary to examine whether the situations of low-level jets mentioned above are particular ones found in case studies over a certain area or the typical ones found in the Baiu season generally. In the present note, large-scale features of the low-level jet over the Far East will be studied by analyzing 5-day mean fields throughout the Baiu season of 1968. The relation between heavy rainfalls and the vertical profile of wind speed of the low-level jet also will be discussed over the sea area where topographic influence of the Japan Islands seems to be relatively weak.
Low-level jet and the Baiu Front
Surveying 5-day mean wind fields at the 850-mb surface and distribution of mean cloudiness over the Far East during the Baiu season of 1968, we will examine the relation between the low-level jet and the Baiu Front.
The maps of the 5-day mean wind field are * This work was done as a part of the Severe Rainstorms Research Project of Japan.
obtained by averaging the observed wind velocity at each aerological station for each 5-day period.
In order to indicate convective activity within the frontal zone, the analysis of rainfall amount will be most suitable.
In the present note, however, we show the map of mean cloudiness, since the data of precipitation are limited on the land area only. The map of 5-day mean cloudiness is obtained from the daily ESSA digitized composite cloud pictures.
The examples of these mean maps are presented in Fig It is seen clearly throughout the Baiu season, that the axes of the low-level jet run along the south side of the cloud zone. In other words, convective activity exists mainly along the north side of the low-level jet axis. This situation coincides with conclusion of the case studies by and Matsumoto (1972) . Both the cloud zone and the low-level jet shift together northward gradually with advance of the rainy season.
In the last period of the Baiu season, they are located along the northwestern coast of the Japan Islands (see the map for 16-20 Jul).
As is known, a prominent low-level jet stream often develops in the east side of Rocky Mountains and the east coast of the Africa Continent (wexler (1961), Hoecker (1963) and Findlater (1969) ). According to them, these low-level jets are ascribed mainly to the large-scale topographic effect of the mountains and the continent.
It is, however, rather difficult to find out the topographic influence of the Japan Islands for the low-level jet of the Baiu Front, since it develops not only in the southeast side of the islands but also in the northwest side. The fact that the low-level jet lies along the convective zone suggests the deep relation between convective motions and the low-level jet. A question may be asked whether the low-level jet on the 5-day mean field is steady or not. Since the steadiness of the wind, i.e., V/|V| and the standard deviation of U-component in the vicinity of the jet's axis is about 90% and several m*sec-1 respectively, it would be said that the low-level jet is fairly steady.
3. Ageostrophic wind of the low-level jet and the convective activity over the sea Now, let us examine the vertical profile of 5-day mean wind velocity at Naze (47909). Since this station is located on the sea area upstream of the Japan Islands, the topographic influence would be weak. The upper and lower figures of Fig. 2 show the time change of 5-day mean zonal wind and precipitation at this station respectively. In the figure, the layer in which zonal wind exceeds 10 m*sec-1 is indicated by hatched area. The stippled area indicates the easterly region of the summer season in the southwest quadrant of the Ogasawara anticyclone. During periods of heavy rainfalls, the layer of strong westerlies protrudes from the middle troposphere to the lower troposphere. There are apparently low-level wind cores at the 850-mb surface near the lower boundary of the downward protruding strong westerlies. Seeing isotachs in the upper figure, it is recognized that the wind speed is very uniform through the deep strong westerly layer during periods of heavy rainfalls. In other words, the vertical shear within the layer above low-level jet axes is very weak and, on the contrary, the shear under the jet is extremely strong.
From this characteristic profile, we can infer that the strong wind in the lower layer would be formed by mixing of momentum due to convective motion and, therefore, the wind around the low- Middle: vertical shear of observed U-component at Naze (numerals) and of geostrophic one (parenthesized numerals). Lower : variation of the rainfall amount at Naze. level jet core would have a significant ageostrophic component as emphasized by and Matsumoto (1972) . In order to compare observed wind velocity at Naze with geostrophic wind, we calculate geostrophic wind velocity by using geopotential height of four aerological stations, Kagoshima (47827), Kadena (47931), Minamidaitojima (47945) and Tango (ship station at 29*N and 135*E), which enclose Naze.
In order to indicate the characters of the low-level jet, it is more adequate to compare geostrophic wind shear with observed one rather than compare geostrophic wind speed with observed wind speed itself. In the middle figure of Fig. 2 , 5-day mean vertical shears of zonal component of observed wind at Naze and that of geostrophic wind are presented by numerals and parenthesized numerals respectively. In this figure, isotach of 10 m*sec-1 for observed U-component is presented by a dashed line and the low-level jet are denoted by J. It should be emphasized that the observed wind shears around the low-level jet cores are remarkably ageostrophic during heavy rainfall periods. The geostrophic wind shear is less than one half of the actual wind shear below the jet core. On the other hand, the actual shear above the jet core is very weak in spite of a fairly strong geostrophic wind shear there.
Discussion
The result of analysis mentioned above would indicate that the mixing of the horizontal momentum due to the convective motion results in the increase of the ageostrophic wind velocity in the lower troposphere within the area of heavy rainfalls.
It is supposed that this strong ageostrophic component of the low-level jet associated with the Baiu Front would be enough to induce the vertical circulation around the jet core as proposed by . According to them, the vertical upward motion in the lower troposphere is caused along the north side of the low-level jet and, therefore, organized convective activity is maintained there. This would be the reason why the zone of maximum cloudiness is found along the north side of the low-level jet as seen in Fig. 1 .
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